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Abstract of JP2000228467 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device excellent in recycle 
characteristic. SOLUTION: Thermoplastic resin is 
used as the resin constituting the package 20 
sealing a semiconductor element 14. This 
thermoplastic resin has polyphenylene sulfide 
(PPS) for its main component, and its linear 
expansion coefficient at 150-200 deg.C is 2.5- 
4.5x 10-5 [1/ deg.C], and the coefficient ratio of 
the linear expansion coefficient is 0.55 or over. 
An adhesion giving agent to raise the adhesion is 
at a composition ratio of 0.28 to PPS. 




Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2000228467&F=0 



5/15/2006 



mB:^mmfff (j p) ^ |g |^ ^ ^ (a) mmniamiikmmn 

#^2000 -228467 
(P2000 - 228467 A) 
(43)^H ¥«12^8H15H(2000.8.15) 



(51) Intel.' 




F I 


f-7a-h*(|N^) 


H 0 1 L 23/29 




H 0 I L 23/30 R 


23/31 




CO 9K 


3/10 F 


C 0 9 K 3/10 




HOIS 


5/022 


// H 0 1 L 31/02 




H 0 1 L 31/Oe B 


HOIS 5/022 














»*«0»12 OL (^11 H) 


(2i)ms»# 


-253210 


(71) MBA 


000003078 












¥J«11¥9^ 7 3(1999.9.7) 










mmmm 


$m mm 


<3i}a^«^s»^ 


WHVlO-342715 




»3S?/l|««SrfraTE»f«W33»«l «c 




¥^10^12^ 2 B (1998. 12. 2) 








B* (JP) 


(72)58M« 










:^«mrfr^lS±^^«e50«N!l 














(74) <^ A 


l(N)05847g 








^a-b SiS (n6 «) 



(54) mf!sa>^mi ifmi¥it±mm!mm»RzPmi^mmii^<om^:m 



(57) [gj^j] 

to 

m«sm^mmi.t7i< y ^ * x u >Hf-jur' r -y f ( p p s > 

4±fi£^iL/rteO> 1 5 0-2 0 0°C{C*Jlt6i^il^^ 
^*S2. 5~4. 5X10- * [ 1/"C] -C-*«). *g 
II?Sg^©l^J:t*iO. 5 5«±-C*S. 
€. tc&<DWimLii^mit PPStC^StLTO. 28 ©jfifiS 




Ms 
14 



20- 
15-,. 



—\2a 
-12 

—12a 



■I3a 



16- 



—17 



17- 



(a) 



(b) 



im^m 1 ] iioj^tt-c* «3 . 1 5 0 °c~ 2 0 0 'aoo 
<.ammim*^ 4. 75x10-' [ 1 /°c] 

[if*^2 ] *pj^14r* »] . 8 0 "C~ 1 3 0 °CiC*jW 
4«IJS^?g(^i!jdS6 . 0 X 1 0 - ' [ 1 /-C] iJiT-C*-5 

0. 5 5tiji-C&5Ci€:!|#mAf*^i**f±ffl^fli 10 

[st*:W4] jJoj^cc^u^-y-ji/^T-r K^&WL/. 15 

0 -c- 2 0 0 -cKisvf i,m.mm%mfi 4 . 75x10 

-' [ 1 /-c] fe(Tr*!3. 8 cc- 1 3 o°ac*jw^ 

i^5R^^*S6. 0X10" ' [ 1/°C] iaT-C*0> 

[ it*:« 5 ] mmk(Dmims.fii 7 4 m p a jwi-c* ^ 
c i i -r siisftja 1 7!»m 4 c ^-rnj&iiaigoij^^* 20 

-r ^fi*S 1 7bM4t,?m*>g2i£0^ft*fjl: 

[IS*«7 ] ^l^fi® 1 0 MmJi^T<D.i"; tin^^Mt 
5 C i ?:!t#i!f i ^€.fi^ 1 71>M4 l^f ti3!»itB*8©^{i^ 

[it*J18 ] ^iKlt;tmiilAL/rc^.2>Ci*#Mi-r-2) 30 

[ft*« 1 0 ] ^gipi^ttr-* 0 . Hf bf*o 2 5 ~ 8 0 °c 
(D^I^Sgi 8 0 ~ 1 2 5 °CCDi^S^^*tt];*./cS^filtftlf 
S*14^oa*52 5MPaiyTr'*4Ci*i^<b-rsa 

mna^flii LTit^ii 1 TVS 1 0 t^-rn*i{cfBig©^ii 50 



#592 00 0-2 28 46 7 
2 

[0 00 1 ] 
[0002] 

[ u^(Dmfi ] tJf**^ e. . y - K 7 u - j>.±.K^=¥^mwm 

[0 00 3 ] #Sic^t:fP>n/c±SiT^iA5iHji,^^D 

<«:<DSi.-^>e.^Sie<bi4^fli3«»sm < 6inTC^ So 

[0 004] 

[^H^A^^j^Lcfc^i-rspii] lyti^i^tjiifih. mm\t 

tt«8l*«{b^S»^. fliJ!l©®lbSlt;cDHif5l^{Si O 
r 6 0 «^K*s-£&s i 3 n . *»«^{g©^fttt© 

sfc«6. /<>j3&i%^L/Mi^. */c. mmmmmt-m. 
[ 0 0 0 5 ] -ecr\ jS{bie©msB#fffl%5Qisi$-ti-s 

[0 00 6 ] Lipv. mMimmmi'Cit-<^t. v - k 
7 u - A <t{C)it-r sffi^tt^^tgt ^/ci*. >; - K 7 b - 

[0 0 0 7 ] itS)ii©^IIJmS(A3A^l*CiA>6 
@{ bf^^ci^i^^*^^=•tcI6:^*s^]^to «5 , m^ic ^^vi>ifi 

[0 00 8 ] *^B^«> ?^oIMtt©l^flim^(C J; 0 ^ 
^ft^-?-^";- K:? l'-A?riif±-rSl«^K*jl,^r4>. 



(3) 

3 

[0 0 0 9] 

*il 5 0'C~2 0 0'C©i#4. 75X10" » [1/ 

*c] ijiTT'. 8 0 -c^ 1 3 o'ct,a6i.i i>mmm^mi lo 

6 . 0X10-^ [ 1 /'c ] ^:xr(omfimp^-c$, 4. 

[0 0 1 0] SEfc. ^^Bj^ttiSflg^i^^i 

ll!^?8<^«5[OJ:b*5 0.55 «±o^fllW*4r-ab^„ 
[00 11] Sit. *S£Hg{*d<';7*-u>if;U7T 

F*WL . 1 5 0 -C- 2 0 0 °C{c*jt:r6^)!^3S{jSI»:AJ 
4. 75x10-= [ 1 /'C] Ji(Tt?. 80*C~200 
"CCC*jWS^fg5g(^S5!*^6 . 0 X 1 0 - ' [1 /"C] 
T-C&O. @^bf^©S£lW3|fiICDi^lie'Sfi(^|!liBiriBi5fe!ft:^ 
IfiJ©a=^:^|nJcr»^J^Si(i^©J:b*SO. 5 5 jy±<3!>Wflgtt 20 

[0012] ctitb<Dm±mmmmmmit. mmm<Dm 

B^Xm=S:fJ}<' Sa*> 6 . ftlf 7 4 M P a tLhT 

[-0 0 1 3 ] ttc. ctih(Dm±mmf\mfSimt, ^^m 
mmtbicML r *i J: -e 0 . 2 8 inT<Dm-^'^mm s nr 

fC, itS^s^J*) 1 0 u mi^-f<Di^ V ^^r^W^-a-'S C i 

[0014] cn6o«±fflisfliifflfiS!g!f». mmtm*i 

[0 0 15] Jttc. ctiib<DM±mmiimimnt. im 
itmmmm ? n m^^^^ s . 
[0 0 1 6] $/c. cti(b<Dm±mmmw&mit^b 

t*J:^{Cf S/cto, i^l^SSe^ilJSSB 0~1 3 O'COIbH 
-C6 . 0X10"= [1 /-C] ©IS^. ftlfSftt^W 40 

7. 2GPaJiiT-r-^>-2)Ci7!)3»$L'Uo 
[0017] 2 6{C^prMtt-C* «3 > mim(D2 5-8 
0 "C©,«E'?fii 8 0-1 2 5 °C©^fli?g^tinx/cl^fiii 
ftW'5*tt*©m*^2 5 MP at^TTab^C <b*^it?S L 

[0018] :i:9m<D^mt^mmt. ^mt^m^^. c 

50 



5^532 000-228467 
4 

[0 0 1 9 ] *l^i«©*aif*^g©S{jg:^ffi», 

r^xm. i^m^4^^<*^s©ii^:&^r*s, 

[002 0] 

[^m<DmM<DBm] S 1 © ( a ) , ( b ) iC*#6HJ© 
^ 1 ©lltt©m^K^5^^ h 3>i^X^?3ilS 1 0©^^ 

7i^-r„ c© h^>>'x^^^i o{*. p^^-c^^-r^m 

a§PMfc€> ■;- U-A 1 1 ©-i-:; FSP 1 2*5^-! y-^ 

-^^2 o*^6sai-rsj:'5fcti^5n-rc^^o 

i^2 OW^a-rS';- K^b-A 1 1 ^jiOf'-f >i^'7 
■Yif 1 5-9>4^<*m^ 1 4 ^-(^wtcea^LT^j^sti 
ri,^5„ ^>' v'5r-y2 0(3:*f±fflilfBiffi5£!^A5iIfb$n 

XSS.BStltch<D-C$,i>o ffi!^©Pp1gi*5>Sl^i#«> ^ 

[0 02 1 ] U - F 7 Ix- A 1 U*. ^««:3S^AStgg 
3n-5¥lgt^©'^-:' FSPl 2i. C©-<-y FSBl 2©i(g 
S|I{C?^OfcV-Kg|Jl 3 t> *WLr*>«3. Bi|tB'< 5' 

it>. s^:^isj{ciaa«3t©i^ssi5 1 2 a*48W6nTc* 

[002 2 1 ^ V FSP 1 2 CC»^(iJ$«:^^ 1 475i*gM3 
4aT(,i^„-*»ft*^ l 4{C«^';^ 5 F^tSSSbTt^ 

*«5fe3nS©rif«^'tt4>t6j±-C#S, 3 Ji<>J-f 

[002 3] u - Fgp 1 3 {cmtmfvcm<o >; - F 1 
6, iif^mvihn. cneu-Fie. i 7©-^ti-e 

n©>'A- -7 -fr - i;; 2 0 ©SSR l 6 a . 17a {i^jii^f^S 

^1 4±tct9:t^i=.nsi3a^gi5i-en-e'n#>7'-< ly^v 

2 0 0 wm?iffi-C^)2., 

[0024] ¥««:«ihffll^lll*fl^!^»^ Bj^t4Wf4r- 
jctt:</5;^7 7 -^^^'-^^^'©iiiiBit*;©^ 

[ 0 0 2 5 ] -j^-i^ 2 0 ^m^t ?,m±mmnmss. 

t»s„ c©m*tt#-^^J<i:L.t:. mmAm<j>?f.='j^m 



5 

SJ©ft«^^%flBt,»fc»^. Cu-?>4 2a 1 1 oy^C<h- 
[0 02 6] *^±ffl^fliM^1?5(C«7 ^ ^ - <!: L-r U 

T©:^#3©iffliKEfcttiXL.r4^fl§fc^ttiL-ctr^^. fib© 
[0 0 2 7 ] i&fc. fii*. ^mi^&M(Dmmm^m'^m 

•rfc2{){c1»B§©itJ(Cilifttt?:igAl/-Ct,ifc*^ i^SlffJI* 20 

^s§g©*ir^*?«ii?i±sMHi^c€., isfc- y-f-'f 

i'>'l'*tf3 tt±fflttJfllffl^!^^ig^-r •SI^M^s.iJ.- 
g-C^O, c©iii»x^-cl«lft35i^^tirL^c>, 

[0 02 8] c c:-cfflc>ircWjl:ffl«)Jiifi^!Bj«^gipJM1± 

^^m*. ^MiSai 5 5 [-C] > g}J!|j§l!f!fiS3 5 0 

[°c] , ^ff^^MKis:t:f6n/c^'-hMji8*©^tfll©«, 
jettK {^mi^\m'S.^w> 1 0 0 [ p a • s ] . «ii 
6 0 [MPa] A^mmmt:^ 

*U-K7U-A1 1 iJir^JOf'^ >c5^>7'r-1=' 1 StCj: 

^. -€-©1*. *riJ:ffl«J3gffi;5R!m*^?^3n€.Ci-eEIft 40 
[0029] ±a©iJil:ffimfl&ffl^!B?*ffl<ri-CfiR?^Lfc 

[0 0 30] 4iie:(*SI!ai 0<lr';-Kgi550KiilcetL/ 50 



#§32 00 0-2 2846 7 
6 

2. 0mmxg32. 5mm, ^CA^^^ e>0Cjgi9:3ia 
€>J*30. 5mnixi|iil. 0 mm xS$ l 8 mm©2 /n" 
-h35^eti^3nSU-KS|5©, ^S|l*i6 5 7!»56mm 
'!r-i;'^»)©g|5ia*7J;>3r^SfL> fi$ 1 9mmX 
;P34. 5 mmxipi 1 5mm©/^••v^-i?©^SlK*^e> 1 
0mm>;- KgP^'9©gp{4=Sr:'3:if3rfgJ*L, i'OX-^-;; 
K{Cj:r>ri0 [mm/m i n ] ©ilK-CU- K35iW»T 
*S<,^«»WS«^3s-cgiSff«3. ■e-©i#©?l5R05StS 

Kg|5 1 2 (SJ*^ 6 3 . 0 mmSsir^ L fcffigtc?^^^ *t. 

,il«|UCT-2. BT-C^-S. C©|ii:®lJC0tL/c5JS|!sf© 
^ ^ . -'N- y -5^ - i^©ft If 7 4 [ M P a ] Ji(±©S? 

r»/^••:/-5r-i;<Dtt^f?^iS:^)^7 4 [MPa] Jil±iAj:4 

If -S B5«14^^#^I©SaJ:b <t ^ Djffltt«JII©fiSJt <t © 
tb (SBf^tt^^-^SiJ [ w t%] /fSi^ffi14ef)!§ [w t 

%] ) *iJ;omorM14fBffli©^SW^IS©Mm*02Cc 
^Sn^iiO i^c-^fc, iH)?Sl:b7!)^0. 28S-CWfttf?£ 
)S74 [MPa] ^^oTfeO, C4aJ;«9t.:!«v*<ife-5 

t-ft tf?gtJSf tt«ii>L rex, L r; M^©a«j:b 

©J:tO±PM«0. 2 8f^iSr-$)^„ C © <t # ©^ilf* W 
±ffle«ifflfi5t;!l^)©li^«« 6 5 Sa%~ 7 5 SM^Ov- 

>;*iSi. 25««%~35 nmyf><o^mmmmi. 

mi^n^Mifi. sij«:»DAe.n-ci»s?sioi^i4mfls©ss 

[003 1 ] ^mii^m i o ^iaeif -i" i-juf-;^ h (jy 

TTCTif*-rS) (C#tL/cilS^iSrS3JC^-r„ C©T 

CTicioi>rit^i^mmicKiLr-6 5°c (3 0^» 

(2 5'C: 5^) -1 5 O-C (30^) (DU&D- 

(Dt^nm L//c^#i4©^«)^A5|g^fii-CBifS^fii 

[0 0 3 2 ] mmimm.m<Dmm?&9^m.m^$i^<Dr\ 
- 6 5 •c©t*;.tg{cfcc^r4> y - i.-A^mmi^m^ 

1^5S^»fiaNfK:J:bL/r:A:*i,>/t». iS5SB#{c*$tf -5 

*Ill55g^SS!(*s* S-S©®H«±fc»^$ n/cW±ffi«} 

fliffi^^©Ja-&(C« . y - K 7 U - A 1 1 i 

2 0 i©|?H{ciiJilf*3^D«Dai!). ag«t4*5i^fi:-rs c 



(5) 



[0 0 3 3 ] mA\,tm:^m\^mmm^mMitmm<.c%5 
[0 034] m±mmymim(om^m!&m'9^'chi> p 

[0 035] C(D/cJ?)JC^ft,^?:$tP8 0 'C- 1 0 0 'C 

[0036] c(Dmm.Mi&(Dmmmmmi:f<:^t,^ ctit 

(Thermal Fatigue Test) (IJ^T 

TTFTj if*-r*) imj-t'cmmL-cm^Mi^'Srmm 

2 5 'Ct Lfcm-^m 1 2 5 'CtvmM^±if?>. 1 ^FiS 
[0037] flif«igiS©JifiS^-9--f i7;l.?:^Afcfa, fi? 20 

ii<Dm.mmt^mMmTm^^m m^iti 50%)^© 
mnmL ixi:h*^mt> 47 5 -y f $ -a: -s j©^*** 

[0 0 3 8] a= y E • ad t 

CCratJIc.;^, Elifttf?i14*. atti^f^SSf^mr* 



^2 000-228467 
8 

: [0 039]J:->r. T F T «r JllSfr -S^z^mi 8 0 °C 

-12 5 °c{^jfi®ii^iijssi^s!(i , mimmm^MiEitr 

5.ii>S*J^)Siife(C, TCT©fcit)(Cl 5 0°C~2 0 
[0040] CCD*^*»K:> iSFSSMlS ( 1 5 0 -c^ 

2 0 o*c) icisii^Bmmim<DmMmtii6. 4x10 

[ I/"C] jyT©«±ffl^lJ)!lffl;?S^*fflt,^r^$L 

tcmmwrnmcMb-cTCT^^iT-o fetes, mwmm 
^(oms^Bt^ 4. 7 5x10-° [ lyc] 

3i^hmmv^tc, 2. 5x10-* [i/°c]«jb© 

[ 0 0 4 1 ] a 1 ic^mwm±mmn^m}&micmm'r^ 
^m^SLi^^mt p p s 6<DmMtb^^^tcmm<DW^=s: 

TCTiC«0/c*S**^i^-r<, C©TCT«J IS C 
70 2 1:A-4^JIS C 70 22:A-4^Ci' 

»3. 8mmx3. 8 mm©^^i*^^=-^ V - u- 
(y;l'-7'A) 5mmX6. 5 mnKD^t^^i*^ 

[0 04 2] 

[an 



N o. 




[wt h2 




TCT i^mik/m&SL} 




PPS 










lOOLcycleJ 


2O0 [cycle] 


300 [cycle] 


(a) 




(a/0) 
















1 


3Q 


35 


5 


30 


t. 3 


6. 1 


0.21 


141.0 


iO/10 


10/10 










2 


30 


40 


0 


30 


K9 


6.7 


0. 28 


180.0 


3/10 


7/10 


10/10 


10/10 






3 


75 


25 


0 


0 


2.5 


3. ) 


0.81 


87.4 


0/10 


0/10 


0/10 


0/10 


0/10 


0/10 


4 


69 


26 


3 


0 


2.8 


4.5 


0.62 


87.4 


0/10 


0/10 


0/10 


0/10 


0/10 


0/10 


5 


70 


25 


5 


0 


2.7 


3.5 


0.77 


95.0 


O/IO 


0/10 


0/10 


0/10 


0/10 


0/10 


6 


70 


25 


5 


0 


2.7 


4.3 


0. S3 


74.0 


0/10 


0/10 


0/10 


0/10 


0/10 


0/10 


7 


75 


19.5 


5.5 


0 


2.5 


4.5 


0.5S 


80.0 


0/10 


0/10 


0/10 


0/10 


0/10 0/10 



[ 0 0 4 3 ] « 1 -C\t^^{m=f-tiii^ii < tj:?,lit\ :F 
^m*SiS< ^cort^-S, btc^^-oX, ii>^j:< ife-t^>:7" 

^>j&»A>*De-ri^->:?";U2{c4Bi*r. ifji-zfAic 

[0044] c(D6 ^<D^v:yy')i^(DmBm9mimm 

Lfci^^i>miifCm^X7nVX$>i>, mS*SI*S*a/c so 



Z&^'^^ys^'-^Lhxmm^'iT-otcifi, (S/a*A^ 

^-i'i L/ctS^tCil©ffiA5 1 . 8 2fe(T©<J>©{coi> 
r^, |5ii|(D;Sj*^^-rS'^>©r*-6. ^^©ibJiU tc 

[0045]*! icmrm^m\^m±mmfiim(mv:. 



3 0~7 5M%0[)iX';;<7*S}3Stt]$n-rt»-2)o L<*> 

[0 04 6 ] sr. — MWtC«, 7 ^ >r>-y 



(6). #582 0 0 0-2 28 46 7 

10 

[0 04 7 ] i^<) ij^ii,Bmcimmmm< > 

^^Jto-r S C i J; o -C>'^* - V 

•y->:7-JH&c>*2«cfc-l:f5PPScDjg^«». 
|S]±3-»±.5fc«){c. ffi©-y->:/;l'J:f9 4>^«)tC^^3n 

#l|»fLfc. PCTtiE I A J SD-12 1:18^E 
lAJ I C- 1 2 1 : 1 8iCli»!il/-rii-S. 
[004 8] 



No. 




[•t%] 




TCT 


TFT 








tm 


l»»fl»k xioE-$(i/t:> 


m-f 


300cyc 


3000CYC 


soot 


Icyc 


PPS 


80 




150'-2O0\: 






B 




B 




B 








cx 






or 


|8 


a//5 


Mpa 


A 


A 


A 


1 


75 


25 


0 


0 


3.0 


3. 3 


0.90 


2,5 


3. t 


0.81 


87.4 


0/10 


0/10 


0/10 


0/10 


0/10 


0/10 


2 


69 


28 


3 


0 


6.1 


6.3 


0.97 


2.8 


4.5 


0.62 


87.4 


0/10 , 


0/10 


4/10 


0/10 


8/10 


1/10 


3 


70 


25 


5 


0 


5, 3 


5.7 


0. 93 


2.7 


3.5 


0. 77 


95.0 


0/10 


0/10 


0/10 


0/10 


0/10 


0/10 


4 


70 


25 


5 


0 


6.3 


6.7 


0 94 


2.7 


4 3 


0.63 


74,0 


0/10 


0/10 


5/10 


1710 


9/10 


3/iO 


5 


75 


19.5 


5.5 


0 


3. 1 


3. 1 


1.00 


2.5 


4.5 


0. 55 


80.0 


0/!0 


0/10 


0/10 


0/10 


0/10 


0/10 


6 


65 


29 


3 


0 


6.1 


6.2 


0. 98 


3.5 


4.5 


0.78 


83.0 


D/tO 


0/TO 


8/10 


2/10 


9/10 


5/10 


7 


68 


26 


6 


0 


5.7 


5.8 


0.98 


3.3 


4.6 


0.67 


77.0 


0/10 


0/10 


0/10 


0/10 


0/10 


0/10 


8 


68 


29 


3 


0 


3.4 


3. 5 


0. 97 


2.3 


3.5 


0.66 


87. S 


0/10 


0/10 


0/10 


0/10 


0/10 


0/10 



[0 04 9] m.2^c^4-m{^m±.mm%tmm.mcmmtti 

ISC7021 :B-6^J ISC7022 :B-2^C 

o^loial^fD* 1 p hiurt^-s. 1 0 0 o■t^•Yi';^ 

1 0 0 0 0 •!f ^ yV'^i-c^mAommm'^^'&mL 

r *i 0 . c ©«a#14o^ttm©*6>rt fiiAS 5 O % ^Srfflx. 
m^m\(0%mm^^9Ltc 8 ^©slJfsfJC-^C^rSl^^rtf 



30 [ 0 0 5 0 ] »e$4tt3. 8mmX3. 8mm©^i»^s^ 

y - K 7 u - A (cj§ig L xm±mmmmmt;-{i^ 

l.cmi L. fcjSJfJ a {if>V-VA) BlU. 6 . 5 m m X 

±mmmmfmx'~mcmi> o tcim¥u ( i^^i— 7- b ) 

[0 0 5 1 ] RS-fttS 0-C~ 1 3 0'-C<D'USLW^<Dm. 
lii§g^AS6. 0X10- ' [ l/T] ^fi^SiTF 

[0 05 2 1 

40 [a3] 



(7) if^Ha 2000-228467 

11 12 



no. 








m 




rrS 


VI Mix 

mm 




8K!iaft X10E- 5 (in:) 


m 

MPa 


mm 

GPa 


(MPa) 


80~130r 


150-200^ 


dr 




a/fi 








1 


75 


25 


0 


0 


3.0 


3.3 


0.90 


2.5 


3.1 


0.61 


87.4 


9.7 


25.04 


2 


70 


25 


5 . 


0 


5.3 


5.7 


0.93 


27 


3.5 


0.77 


95.0 


8.2 


30.05 


3 


75 


19.5 


5^ 


0 


3,1 


3.1 


1.00 


Z5 


4.5 


0.55 


80.0 


9.0 


22.46 


4 


68 


26 


6 


0 


5.7 


5^ 


098 


3.3 


4.6 


0.67 


77.0 


6.4 


23.98 


5 


66 


29 


3 


0 


3.4 


3.5 


097 


2J 


3.5 


0.66 


87,5 


9.2 


24.49 


no. 


PCT 


TCT 


TFl 


r 






TFT 




500(H) 


lOOOcyc 


lO.OOOcyc 


15.0Q0cyc 


A 


B 


A 


B 


A 


B 


A 


B 


1 


1/10 


1/10 




0/10 


0/10 


0/10 


1/10 


0/10 


2 


0/10 


ono 


ono 


0/10 


ono 


ono 


sno 


2no 


3 


0/10 


ono 


ono 


0/10 


ono 


ono 


ono 


0/10 


4 


ono 


orio 


ono 


0/10 


ono 


0/10 


0/10 


ono 


5 


ono 


mo 


0/1O 


0/10 


ono 


Q/10 


OftO 


Q/tO 



[0 0 5 4] a3«TFT^l 5 0 0 Ol^-l' i^JU^T-Jg 
<D^ ^ icmst:t)m 0 *s 2 5 M P a &^±<DmngXit 

[0 0 5 5] ^mw^mt'cm^^^mmt, mBWimsm^ 

(KiSSMt^l 5 O'C-2 0 0'C©i^4. 7 5X10 

[0 0 5 6]?e.tC. TFTCDJ:5^cl^l^a^AS*G-2)* 

KWiaS 0°C~1 3 0'COi*6. ox 1 Q- » [1/ 
•C] &crK.Wi^^infc^(D-CAZ>cti>m^t''y 

[0 05 7 ] S6{cm;i«, ^tc:.:^J<iicT:0S2 5MPaJi( 
T©^fl§»TFT>S:l 5 0 0 0 If-Y 5';l'i;-CJSSL-C4> 

[0058] S 6CC«. C©W±ffl1l}J!lfflJj£^©iigJi^3g 
^©{iiStttttO. 5 51U±T*€)C<t*sSfg;bl»C<t 



[0 0 5 9 ] s/c. ?sis±©MSi4ii;^j:i.^eaccwa 

\i^meb?>fci^(Dmmiiin^^^\immmMcMLxo . - 
2 8(D$^^^±mtoxmmn>ci:mf^v\.^ci:h 

Vm.^i^fc, cnJCj;-3T. fttf^S74 [MPa]fe( 
±©m«i«rf#S c t *sm*> *^t*gg©«i&K:jaty 

30 [0060]<ig2 (Dmm<DBm>m s tc3t:^B^©ig 2 

©l|l5S©ff^^fc{j^SCCD (Ch a r fir e Coupl 
e d Device) 1 0 B ©«i(jg*^-r= 
[0 0 6 1 ] C©C C BmS 1 0 B», tt±ffl1IJMflRS 
!g5^©cfi^yN-.^ y_i;;2 0 B©il3Sa5«Cl . 8mmX 
3. 0mm©CCD^^l 5B*«^lt6n, C©CCD 
5 B©S7t:ffiffliJA^7t^;t/'^X 1 7 BT'-miiS^ia-S 
eilgra<t?i-ort^S. CCD^^l 5 B©MS3feffiffliJ 
W'J- h-7 U"A©-c -;; FSP I 2 B ^aTfrl G 6 

40 [00 6 2 ] U-FttItl2>'^••;/^^-i;^2 0B^CJ:-5T^5g 
JfSnrfcf?, 'f>:f-y-Fa51 3 BiCCD^-T-l 
5B<i:«itS2 5 Mm?lS©Jp>^-^ 6 B 

5^t£©m^(*-cfil^?nri^-s„ r-^^r-';- Kgpi 

4 BlittJ^/^i; -^-^^2 0 B©^1-ffliJtC*>l3 . [feO^^gi 
CCDs^^ 1 5 Bi^«m9<)(C^)K34T,.2)/ci&tCi9:t:re> 

[0 0 6 3] y -5-- i;;2 0 B»^^0J|fc,©/c6t>K 

so r^Jf^L/cfe©^&.2>. ^SS15 5 
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[•c] mfi'immiMS.3 4 0 c-c] . ^mm^icmih 

m 3 0 0 [Pa ■ s ] . <SE1 2 0 [MP a] "C* 

[0064] I^I^>'^• -^-i^z 0 B^mm-t^mm<om 

i4ttHuja©a*tc J: 0 . m.Bm.%mmum.mM i 5 0 

■C~2 0 0°C(Di#4. 7 5 X 1 0" = [l/°C]li(T 

#illtt«»/ty'5r-y<DWt»jT C T/H T Bttll^JR 



(8) #582000-2 28467 

14 

*mfli©saj;btc?=tbr 0 . 2 8 <7>iii^%±|5fi<b cr^ 
^n^nrfeo . iatf?»iS7 4 [mp a ] t^Jio^Bjiitt 

?gtT -s to tc^jto 3 nr u fciiS)ittt«a5fln 2 tir t J 

^\ 

[0 0 6 5 ] 
[^4] 



No. 


1 




IT I 




mi 




1 TCT 


HTB 










w&Wim» xio-5[i/r] 






(eoTc 


: 90%) 




PPS 


(a) 


(J9) 


(a/B) 




ISO [cycle] 


150 IH] 


400 [H] 


1 


70 


30 


0 


0 


2.9 


4.7 


0. 52 


110.1 


1/3 


X 




I 


69 


28 


3 


0 


2.8 


4.5 


0.62 


65.0 


0/3 




0 


3 


75 


20 


5 


0 


2-5 


3. 1 


0.81 


87.4 


0/3 






4 


70 


Z5 


5 


0 


2.6 


4.5 


0.58 


85.6 


0/3 




0 


5 


70 


25 


5 


a 


3.3 


5.5 


0.60 


74.0 


2/3 




0 


6 


75 


19.5 


5.5 


0 


2. 5 


4.5 


0. 55 


80.0 


0/3 


0 


0 



[0 06 6] c cr\ m4 i,cm±mmnmfs.micmm-r 
©CCD «g>s: T c T J: umm.^mm.s.umic m l tc 

ife*4^-r, COTCTJCfcCi-Ctt-- 6 5*C (3 0^) 

-1 so-c oo^}-) osg•^f'('^'J^?:l-t^Y^';^iL - 

r 1 5 o-*f^i')i'mc&un<D^^n.^mMo-ci5 
icoiirtjsjge o'c> m^9o%<Djr<Dfpt,cmn^ML 

SBSffl 1 5 0 H i 4 0 0 H©NF,-^,-c-€-4a^nSW*tf 

(X) i^iM-r-So 

[0 06 7] «4j!p6> cn*-e«»rUTf#64Tfc^^Bi 

wastes nfc. 

[0 06 8] <»3 ©||ISm^>SI6 (C*ieB^©m3 © 40 
*^i©ff^.^^C^^S 10U(Integrated Op 
t i c a 1 Un i t ) 1 OC^S^f. 
[0 0 6 9 ] C© I OU 1 0C«. I^BjMttl^fltiL.-r 

p p s b fc:^mnm\m^^mo:>^^^^ •y^-v> 

2 0C©4i^gPiC. tf^tL^^-rSO. 3mmx 
0. 8mm©^2g[«cL'— tf 1 3C-?'C©U— tf?feL*S3fe 
7=-^ Xi7^ci-'©l2l|^itmcJ;-:,r^i)?I3nrHo-C< -5 
SI^TfeL' ^«7t-r-5>3. 8mmX6. 0mm©7*h 
7=" r- ^ 1 4 C /j: <b'0*^75saif«©'^ -j KSP 1 2 C 
itCfegSniTcl^^T'^t^^ti. L' ©ttJWP/ 50 



KSP 1 2 C±(c}i IC (Integrated Cir 

cu i t) tj.iiifim^f:>irtx\.^xi>m\,\ tp^^-iy^.^ 
L 1 cf)^^(D—m^mm^Hxm<<fhtirisVr com 

i9Smt^-:, Kg|5 1 2 C±©*^<tAijK>7-V >y'7 -Y 

•I' 1 5 C{im«^)118-Cii:S2 5 amga-CA^.. 
[0 07 0 ] 1 2 C±CC|HS3n^Jg7©«lfl^:iO« 

er-sy 2 0 c ^n^-r?>m±mmmm!&mi:iim&i>cm 

fe3n, :^FaBJ3{tLrii-5, ^MSffil 5 

y- \-mmm<Dmm(Dmmif&&3 o o [ p a • s ] > « 

m 2 0 [MP a] tLfc, 

[0 0 7 1 ] fp^^^y T-'ji 0 Q.^mmti>mm>m 
tt»B(ra©as{<:j: 9 . mmmmiMMms.^m 1 5 0 

•C-2 0 0-C©i#4. 75x10-* [l/°C]t^T 
icg:S3 nfc4)©-c* . c©«)IW©ilil^Sg^S{©(^t!( 

i»g@[icjwatl©«X?fi)li1±€Jl«-r*fctofc. fte©g|j 

j>=turo. 2 8©f!i-&*±KR<i:L/rj^fln3n-rte»3. m 

tf?i(g7 4 [MPa ] «±©ll!inJ|i141iJl!g-C*S„ J; 
[0 0 7 2 ] C©J;^i^cC 1 OU 1 OCW, 1?iJ;^.tf7fe-r' 
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[0073] ^^mit±u^mmmicfm$ini>'h(D 

LCP («H^Bd^''J-7-) •^'PEEK (Tj^Ui- 
•5^;l.x-'?-;U'Jr h>) .PEN (^Ui-T-JU^hU 
ib) . PES (7t<Ui-f-;HfJl/7*» ^t<b\ fl&©|» 
olfflttetflg^lr^ MSciJ- i -r ^ ttffli^ffll* C i tC J: o T 

[ 0 0 7 4 ] gefc. Lximmcmsti?> 

[0 07 5] IS)it{C{3:ffeaJ1=t<!:©Sg«14*i«*S 

mmm%S. l i ^• - V 3 > t' ^ - 5? ^«^^B#tf-?J# 

- - [ 0 G 7 6] S fc. mm\t, ftif 7 4 [ MP a-] 

l^pr^tt^K)ii©?^«):^[S]<!:c©ijt£ai):^i^©?i;^:^[S] 

i (DimimmSl.<D\ti3^ 0 . 5 5 «±-t?* ^ C tifimfc $ 

[0 0 7 7] $fc, ^jigUMiLry-K^U-A^^ 
L/c*5. «Ait'#-;U{<: J: ^ 7 7" 5^ y'mWj: £■© 

^d^l 5 0*C~2 0 0°C©t*4. 5X10-' [1 

/°c] «Tr-*sfiSfl§*.5o«. im}:^f^(Dmmm^m 

5JW±T*S:^|g*StHJ. 6 9Sfi%-7 5Sfi%© 

'> ;<7ai 2 5 m.m%^ 3 1 sa%©i^wrMi4«Biffi^ 

[0 07 8] tft. :^^ic^tiu. mm(Dimut(D 

^•m^^Mi^^^mm^^MAmmicMLx 0 . 2 s 

^*5 7 4 [MP a] «±-r'*^^fli^f©T\ mmm^ 

[0 0 7 9 ] s fc. ^isc^Bjjcjcntf, ±5a(c»-a-riiL@ 
1 0 u miurcoiy >) t}(Dmn^^m-r?>mm-c. mm 

^©tbJ&ii. otcia-3<©-c, J:9ilWffltt©ii5t^^^ 



(9) #592000-22846 7 
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jg-r ^ c i fc js-r s o 

[0 0 80] mcmwmmm'pmmwm^MXLtcm 

fb141»lll©igA*ii. ^lfeW©i*±ffl1?tf4©rgipJffi14M* 

10 [0 0 8 1] $/c. *#gB^tCJ;ntf> *«f$ST-<ti»3l 

mit=s:±ii<Dfmmm<Dmi^vm±Ltc<Dx. it-st* 

[0 08 2 ] ^ittfi. ftlltti¥ffiB$(CiliiI^-r-SS«!RFl* 
iLr». h^>i^P^3r©J#^, ®jfefii I c e o (•^- 

x5§fi5cB#3 v^nx-i-j ^rsm^m *jg^tc u-csrjs 
L/ri.^s„ L/3&^u;^c*5e>. i*iiKj:or«v c b o (x 

5 i?MSJcB#©3 b i^'^-xPsliMaidE) , V c e o 
(•^-XPaS!?ffi5F©:3U>;$i5 y itmMmK) . 

20 Ve b o (aUd^^ilHSJc^Wxs •;'^?-<-:^rajl!SBE) 
tj: f , ■^E©^^• ^ y - ^(Dyj^^mW^^t'i ^ I ^ C <!: ^^^j. 

tc . ^^'^la 1 c v 6 <fc 9 ieii©^*^ii>5r»s^!^B ' 

[0083] :^:$r'p. m±mm^ms&'^<Dmim^<Dm 
mtj I 1 7 ucarjii-cimgu-cfco. 

1 2 7 mmxipi 1 2. 6mmx^3 3. 2mm©S^ 

30 mmi-Si^M&z 3 -c. sa5 0 %r h©]»i^tc 1 ast 

MLfc^iSK-^ffll^ PID<2 3°a aK5 0%Rh© 

TA - 5 0 0 ?:fflt,>r, JI^4^S5 mm> ^s^fSmikB 
0 mm. l*il3SS2. 0 [ mm/m i n ] ©^frrSUS 

i>. iii£«):)^rsi©MJsaJ*iS3tf^L-ctti*siJ*ffH-r-5 

[0084] #J±fflttlJJ§tt^!^©«llsi3S<^© 
SiJ^»J I S^i*&K-7 1 9 7{carJ(,i-CSIJSUr*s 
40 0. B?fEttcf5SK©S'J^ti:fflc>fc^jf?S^g©y- VgP:^)^ 

6 8 0mmliraL'/tl4g*^e.W3HlL/c7mmX i 2 m 
mx3. 2 mm©i*i^M-?:fflt,^ :^mctifc-c. a:S2. 
5 7!)^ 3. 0mm©SM1t?:*^a«iL.T{S^/c-f2-<n 

-a^xs (») • jS;^ • m^wmMmTMA - 1 2 

aSSmmxSS 1 0mm©T;V5a>SrffiffiU/Co ffiS 
*fim©3 ll©-9->:7';U©^i^lil^iB*g LT -5, 

[0 08 5 ] i^cfc. *#gB^«ffirfa3life©ff^.^>tcRiS5n 
50 mi-'mmmvs>hmmmxhi>o 
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[0086] 

mi] (a) },tmi (D§iBM<Dmmmmic^i>^» 
^m^^^-TiEmm. (b) wiWEio 

[02 ] P P S im^lt^^^giJicDSSibfDibifltf^ 



(10) i^ra 2000-228467 
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* [04] iipJ^1§^fli<!:x,-J«^i^tt«i{cfct:f^aS<!:y' 

[ a 5 ] ^ 2 (Dm^ommmmimimmnimwtim 
■r»fB0. 

1 0 -^^ftiSS 

1 1 -fJ~Y:y U-A. 
10 1 4 

2 0 -^t -;; 



[0 1 ] 



[05] 




14 



20- 



4— 



17- 



-12a 




20B 



(a) 



[02] 




Cii) 



2000-228467 



[03] 



(00 




4 6 



CS4] 




— I — 
25 



80 



130 ISO 



200 

aft 



me] 




